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A new multi-modality imaging tool is under development in the framework of the
INSERT (Integrated SPECT/MRI for Enhanced Stratification in Radio-chemo Therapy)
project, supported by the European Community. The final goal is to develop a custom
SPECT apparatus that can be used as an insert for commercially available MRI systems.
INSERT is expected to offer more effective and earlier diagnosis with potentially better
outcome in survival for the treatment of brain tumors, primarily glioma. Two SPECT
prototypes are being developed, one dedicated to preclinical imaging (7 and 9.4 T), the
second one dedicated to clinical imaging (3 T).
The fundamental unit is a 5 cm x 5 cm gamma camera, based on the well-established
Anger architecture with a continuous CsI:Tl scintillator readout by an array of silicon
photomultipliers (SiPMs). The photodetector matrix will be composed by 12x12 SiPMs
(FBK), each one with an active area of 4x4 mm2, for an overall field of view of
50.40x51.70 mm2, considering also insensitive areas between different detectors. In
order to reduce complexity and costs the 144 channels are shortcut in group of 4 and
readout by a custom-designed 36 channels ASIC. Each electronic channel features a fast
current conveyor stage, followed by an RC filter with selectable peaking times and the
electronics necessary to provide an appropriate output for the data acquisition system.
Preliminary Monte Carlo simulations suggest a spatial resolution between 0.8 and 1 mm
and an energy resolution between 11% and 15% (140 keV), depending on the dark count
rate of the SiPM technology (100-500 kHz/mm2). Experimental measurements are under
development to confirm these results. For example, a single 4x4 SiPM (FBK, RGB-HD),
coupled to a CsI:Tl scintillator, has been readout by a single channel version of the ASIC,
providing an energy resolution close to 12% at 122 keV at room temperature.
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